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Experimental
Crystal data [Ni(C 3 Table 1 Hydrogen-bond geometry (Å , ). ) (rac-5,5,7,12,12,14-hexamethyl-1,4,8,11-tetraazacyclotetradecane-4 N,N',N'',N''') 5,5,7,12,12,14-hexamethyl-1,4,8,11 -tetraazacyclotetradecane with nickel carboxylates; in the synthesis, the perchlorate counterion reactant is sometimes incorporated into the crystal structure, so that the macrocyclechelated entity is formally a mono-cation. When a dicarboxylic acid is used, only one carboxylic acid -CO 2 H end is deprotonated, as noted in the butenoate (Jiang et al., 2005) , phthalate (Ou, Zhang & Yuan, 2009) CH 3 CN (Scheme I), the macrocycle folds around the nickel(II) atom, which is also chelated by the carboxylate monoanion. The geometry is an NiN 4 O 2 octahedron (Fig. 1) . Adjacent cations and anions are linked by N-H···O hydrogen bonds to form a centrosymmetric dimer ( Table 1 ). The acetonitrile molecule does not engage in any interaction.
Malonic acid (0.208 g, 2 mmol) and sodium hydroxide (0.08 g, 2 mmol) were dissolved in water (10 ml). To the solution was added [Ni(rac-L)](ClO 4 ) 2 (0.108 g, 2 mmol) dissolved in acetonitrile (10 ml) (rac-L = 5,5,7,12,12,14-hexamethyl-1,4,8,11tetraazacyclotetradecane). The solution was left to stand at room temperature; blue crystals formed after several days.
Refinement
Carbon-bound H-atoms were placed in calculated positions (C-H 0.95-1.00 Å) and were included in the refinement in the riding model approximation, with U iso (H) set to 1.2-1.5U eq (C).
The amino H-atoms were similarly restrained [N-H 0.88 Å] with U iso (H) set to 1.2-1.5U eq (N).
The carboxylic acid H-atom was located in a difference Fourier map, and was refined isotropically with a distance restraint of O-H 0.84±0.01 Å. CH 3 CN at the 70% probability level; hydrogen atoms are shown as spheres of arbitrary radius.
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